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[ASM 1 

^^r, FFV(Far-Field Vertical^ ^JL JL-ir^l -'Hrtr QS.^ 

efloi^ ^^Hl ^tb ^liS, 7l#4, #7] ^£^1 7\% ^ 

#4, ^7l *}-*f #efl<=^ ^Hl ^3^€ 7H£f4, -S-71 ^ 7Hj=# #41 ^ 

€ ^7l 7}o}^3\, ^-71 ^ #°fl 

£ ^-Jf #eflJ=^* i^H, #7) ^ #efl = #4 ^ #sfl^^ ^^0.5. ^ 

S}^ ^S-afl di*}-!- ^1^*1:4. 

^^ofl ^s^, FFV# 3l*Kr ^M], °~} 14°~17°)5. #^)?}7) wltJHl 
^^*>^^i£, °lei*r tilxfl^^s <y*fl «-^o} 2)3.7} 

M <^ -I- 9}^^ 3# ^ OT. ojs*), fit 2^*}^ ^SJE-I- 

7fl^d^- ^qel-, JL^r-fr ^HM^ :a#?H 3^tr ^51*11 31 0 1^ ^7># 

£ 3 

tiV^^ll ^^(semiconductor laser device), FFV(Far-Field Vertical)?]:, ^JL^r, # 
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El] °1 ^ i^>{HIGH POWER SEMICONDUCTOR LASER DEVICES} 

Hla ^ lbfe ^Hfl^ tiV^^l 31 °1 *1 ^>^1 ^ £3ES.°H}. 

5£2^ Sla^l 3M*1 n^l tcJ-E- ^-7 0 V£«-iolcf. 

513a ^ 3b^r -g- «J -^1^3H rcj-s. ay^j 3] oj ^ ^ E ^ 

£4^r £3a^l aVH^JI ^1 o] ^ ^ ^ofl 4^. ^s^-io] 4. 

5£6^ 515a^l ^S^l 3H*i ^>^1 n^l IHM ##;E«-iol tf. 

31,51: 32,52: p ^ GaAs# 

33,53: ^ 34,54: 

35,55: n ^ 36,56: 7>o] = ^ 

37,57; 38,58: 75}-^ 7}o]^ir 

39a, 59a: p^j A]l #efl = ^ 39b, 59b: p^ *fl2 #31^ 



30-4 



1020030034346 2003/6/14 

59c: *fl3 40,60: «V£*ll 7]% 

41,61: rv% 31^- 

<15> tiVH^l Sll 0 l^ ^rtb 3°.^, Ht} ^l^Tfl^ ^Alo]: ^*)Z]- 

(far-field vertical: FFV)7]- ^-JL iL^l -f^rtb ^>£^1 3H*1 £.*H 

<16> <^av^ o_ s . i nY^) z]}o]z\ i^^r CDM" DVD^l ^ ^^^1 

Ir^H, ^2fl CD-g- til^^l 3H*i ^>S] ^ -?-ofl ^ , FFV3JM 35°9in ^«fl , ^5-<^l 
A}-g-£)^r CD-RW^Ai^, FFV3JM 14° ~ 17° <y 3H*i £.^5^ ^Ml 

^ 11-23383^^1 Ai^ ti]^^3 ^-£1 5fe ^-£^1 eiH^ ^^>J1 54^. 
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<is> #7l dV^^l tijcfl^J ^ ^\ "l-^-i- 



<19> £la^ ^71 £fl°l^ ^t.}^ ^-^tolnf. J£l a ^§- ^S^S, >£.£*ll 2JM*1 

^7}^, GaAs 71^(10) -tfofl AlGaAs #afl = #(9), *fll 7H-^#(8), AlGaAs 
(7), *112 7Vo] j=#(6) ^ AlGaAs #Hfl = ^(5)<^l t 1 ^! QttA. 

^7} ^ 2112 7H^-#(6,8)^ AA ^"71 %^^(7)<H1 ^Jl, AlS^o] 
^ i(intrinsic)-AlGaAs 7>o1h.#^.S ^€ *r Si^-. 

<20> cx^H, p ^ AlGaAs #efl = #(5)£- ^.^-^ ^h^l 3*1 t 1 ^ ^ &i>- 

<2i> a o v 7 ] ^^lfe GaAs ^#(3H *§^sH, p^ GaAs ^#(3) ^\ p 

^ GaAs#(2)# ^TflS. ^rg-^MH ^ «^#(7H cfltb 

<31h§- ^Al^ ^ o^cf. H«3r, p^ GaAs^#(3)^Ml p^ #^KlH ^^^31, <#7] 

GaAs 7l^r(10)^ sV^oi]^ n ^ *l^-(llH ^^€4. 

<22> o]<q- ^^1, p^ GaAs#(2)-8r ^*>*1 QJL, p^ ?,3fK3H ^#5lH^- 

^^^^(4) #ofl ^^#(2)^: ^*>3L, p^ 3^h8: ^-71 ^<3#(2) ^Hl p*g GaAs 
^#(3)^1 €71^^.5. ^^sl^s. tg^ig- ^£ 
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<23> £lb^ Hla^l S.*\%. ^H^l ^# w o v ^, ^ n^llHN 4# 

£i* M-Hl-vfl^ ZLSflHolcf. Hib«Hl ul-jq- £o] t #7] AlGaAs #2fl^-#(9) 

AlGaAs #efl^(5)^cf €■ #5.^ ^€<}. ^, ^eJN ^ 

^05. tfl ^l^s^Di &s.s^= ^A, «ltfl3! ^-§- 3r£« ^tt 1 }. 



<24> £ 2 # #2:*M3 f #7] #<%&m°.3,^ 5*M*1 ±W 10)^ , 

ttIS SAl^ ^o], n ^ AlGaAs #efl = #(9)<3 <3 °ll*l GaAs 7l^(10)^S 

sq*r ^Hfll- £-711 ^4. ^"tfl^o.S. ^ -^^r* p*§ AlGaAs #2fl-E.# 

(5HH^ JL, tiVcflS. 7l^Sl n ^ AlGaAs #eflEL#(9HH^r ^7}Qt\.. 

<25> zl «V£^11 elM^i ^7} a] FFV^ ^o^Iji, efloj*i ^> 



GaAs 71^(10)^.2.3. , %^(7) ^-^(CaHH 3Hi~H, ^€^r°l €■ 

#Sfli=^(9)J2.3. ol^Tfl ^Cf. &°], %Z\3.$\ ^*1(C L )7> ^7>fif 3^ 

^ jL-iro] t^sH ##§|oi ^o>^^ ^-^7> 5^. 
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<27> °\^% f^Eflo] tiV_£^ ^o]^ ^>o| tijcfl^l ^-2:5. ^Itl" Sfl^^l ^ *lH , 

<28> Zl^M-, ^>7l 7>ol^#o] ^7111- 2:^Hr *1 ^ ^ #^1 ^^^^ 

JL^ 7^K|7]^r -g-*ll7} 

^^§7 §12] Hlcfl%l^-2S 3X]a. 7 > ^£.3.^ ^^uf^ 

^-gr ^} ^ ^ SX^ A fl^£ #£.*fl T L 2:7> Jl^SH 

<30> 4>7l^ #£fl 7]#^ 3fl^*>7l ^tb ^^-S, Z. 

^H7> f^°fl -n-^lsl^^t, #^^r^1 ^l^R 1 ?Sf FFV&7> # 

ihSlJL ^-Jl^oI Jl#el «V£^1 ^l^l-^l 

<31> a o V 7 1 7 -|^^ ^Sj]^, £ aV£^l 7l^3f, #7] al^l 7l 
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#2flj=f^r ^^^^S ^^t!" #^^T^r 7>*M, ^"71 ^-71 ^ 7>ol 

-ELf^s-^Ei d^sl 71 els. oi^^ ^l^Hl ^"71 #2fl = #«l #^-§rJ±4 ^ JL^ 

<32> a >^^}7llfe ( ^"71 ^7>^°] #Bfl2ELf^ ^-71 ^ 7M 0.3.^1 #7l 7l ^ 

^<H£ ^ V 7l 4 VJ f ^ ^ 7>ol=^3f ^-711^ 0.5«lH ^fl^Rr 7^5. 

ol^^ <?1*H1 ^ olcf. 

<33> 5E*h ^-J- f^l ^H*l*>7l ^7) ^--t- 7>ol=f^4 

#71 ^ 7>ol = ^o. ^^o.^. ^77\}£_ t§^Z}±r ^J^l BHMaH.'SM 4 V: r- 

v 



<34> ^^Al^BflollA-1, $-7} i-GaAs^l A o V 7l ^ VJ f 

^ ^ 7}ol£f^ i-AlGaAs3] ^-71 ^ *}Jf #2fl = f^ zl-zl- p 

^ ^ AlGaAsTfl #^5. ^€ 5^. 

<35> a*V, ^l^^HH^, ^-71 %^f^r i-AlGaAs3l ^£)JL 

, ^7) ^ ^ ispf 7>ol^#^ i-AlGaAs^l ^sM, #7] ^ ^ #efl 

= zj-zj- ^ AlGaAs^l *r $14. 
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<36> ^°}7\, ^t}^- 7>o] = ^ol i-MGaAs^l #^5. ^ ^ £] ^ -*H^3H*1^, ^l-^tb 

Al^(wt%)^r <$7) ^ #2fl = ^ Al n 0.85 ^ 0.97*fl 

51 ^"71 *}Jf 7}o}^9] Al 7l§o.5. «H, 1.3 2.5«B^ ^ 

<37> ^ ZL#^#^^- 5L^-*Rr *Hf #2fl^#^ ^ofl nj-ej- 3. A) 27} ^EflS 

<38> ^! ^Al^EfloflA^, «V£*fl 71^3]-, #7l 7) ^ -*>H *fll 

#Sfl^4, ^"71 7]]1 ^ ^ 0 H1 ^€ ^12 ^ #2flJ=§^-, #7l ^2 

^ #Hfl = ^ ^Hl ^€ ^ 7>ol^#4, #7l ^ 7H^# ^Hl ^€ 
, ^71 #ofl ^€ ^ 7}o}~^, ^7) ^ 7}o}EL^r ^Hl ^ # 

2fl^#^T IW, %7] A2 #2fl = #3f ^ #2fl = #^ 7fll #^-§^§- 7>^H, 

^7) 7\}l t}^- #Efli=f^ ^>7) Tfll -^^.4 ^ 7fl2 #51*11 elM^ 

<39> JE*}-, t^o) ^2 ^Aj^Bflofl Ofs- a>£^)l %]o]7^ ±7.}^, a>£^ 71^4, ^-71 

tiV^xll 7l^r *fll, ^2 ^ *fl3 #Hfl = ^ ^ #7l *fl3 ^H 3 - 

#EflJE.# ^-ofl *g^£ ^ 7>o]£L^5f ) ^71 <5>^ 7>o]S.* ^Hl *^#2f, # 
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all 2 ^ #Efl£L#-& $7} m »12 ^-§r£ £fe ^J-i- ^ ^-cf 

<40> aHg^-, FFV&* ^Al7l7l ^*fl, #JjL #Efl = #^ M-i:J£tf #2fl^ 

a) #^^o] ^g- ultH^^-il- ^.g-^^H, %^#o_S^-Ei f^Tr ^3 

<4i> ^ FFV&(^ 14-17°)* £fe «KE31 31 °1 *1 ^7} ^IHtt, SH?- #efl^- 

7}^Q\ ffSf ^-cfl^S. ^7H^o> ^cf. o] nj], ##51 2} « £7 } ^xll 

7l^O.S. <>1^}JI, S]H7> ^^Hl*| ^O^u+C}. 

efl£L^)o] ^130.5. #;£-§-°l ^7}<5H ^-M^l 1 ?]:, ^*Rr iH} 

##51 flf 7fl^il- ^ $14^" ^-^1^4. 
< 43 > OH- ^ 1*1-71 ^SlH, ^- ^cgSl tiV£*ll &fl°l^ ^*HHtt, ^*>^ #2flH.# # 

7H^#^ £51^ ^ #5fl = #^l^ 7}o) 
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<44> ^- ^^9] airs^i ^*HH, ^31- 9HM-*1 

<*l tifl 71^ ?H f^W. ^1 Ml, °1^1 &71 ^siH^r, # 

^ #sfl=# ^ <$ 7>oi=#oii ¥^il» iL^^r^ w. 

<45> OH- ^ #SflH#2l- 5>TT = ^ 

7H^# ^ ^1^1 0.5tiHl sfl^Kr -^11- ^ V 5H=- ^*Rr 5H 

u>^3i§]-n|. ^, ti}^^ ^Al^EfloflA^, ^-71 ^-gr #^-8: ^ v fe ^ #Ell^^(i 

0.5tiflo11 Sfl^Hr 7^5. ol^Slol tifl^^ ^ ojrl-. 

< 46 > a^j-, ^-g- GaAsTll «i£^l ^H*! ^7>S ^-^l, ^ « efl 

= -i-^^gr Al^l 2i^*)SLS-5. *r 91^. a. ^oflA-1 ^-g-*}^ ^7>^<?1 

= f^(S£^ ^7>ol=f^o11 s}-^ #efl = #)«l Al S^«l(wt%)5l 2J= 85% ^ 97%^ 

a) 97%iLcf a^, ^ #511 = #^1 £i» ^*>7fl ^7M 7l7l -g-^- ^s. 
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$XSlv\, 01 % 7% ^t\. ^ ^-fofl^, ^7ltb «>^- *K£*fl 3M*I ^*>7> 

7H^#^ Al 2i^^r 7l^o.S. ^ 1.3 vfl^l 2.5«fl«a ^ 



<48> ^-rgofl O)-^ ti>£^] aflol*) ^7}^ tf*^^ ^Al^BflS. T &1=K * 

<50> ^-t^oj ^l^^HH^r, l-efl^^- 7l^r tfofl ^jAj^ Till §>-^- #Efl 

= ^4, Till ^ #sfl = ^ #ofl ^3*} M^-fr * ^ ^12 #sfl = # 

^>7l 7112 #Hfl^#^l ^3*1 ^ #2fl:E.#-4 ^"M- ^ ^13 

^ 7}^ ^ ^2 ^ 7113 l"2fl^4 #ol*V #^#-g; 7>^ 
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<52> £3afe *fll ^HWl 4^- ^^11 ^>(30)^ ^^lcf. 

<53> £3a* #a*>^, ^-71 eflo]^ i^(30)^, «>£^1 71^(40) *f|l ^>-r- 

#2fl = #(39b), *112 ^ #2fl^.#(39a), SH*- 7>o-| <=fK38) , ^-^(37), 7 H = 

#(36) ^ #sfli=-#(35H ^^^S £.la°l] <a}51 

^1 efl°l7i -f^HMl , ^> VJ f #efl = #(35)^ ^-&517} ^f^S-^- sl^l 

7m ^ $1^, H ^<=>11^ ^ff-^ *KH>7l <H*V ^-1:^(34 H 

H«3r, ^-7] sl^l^F-2i^ ^°fl^ GaAs ^3#(33H ^^M, <#7] p^§ GaAs 
^#(33) ^Hl p^ GaAs^(32)-§- ^^*V ^MIS. ^^*>uL, p^ GaAs ^(33)^1 p^ ^ 
^-(31)°1 ^^SlJl, ^-71 GaAs 71^(40)^ *>^°fl^ #^-(41)°l 

AlGaAs^ilS, Al 2:^-§r 0.49 wt%S. ^f-^H ^ 3 . 32 24^ ^ 7>*H , ^7} A]2 
-s}^ #efllMr( 39a )^r ^ 0.1^ ^r-^KdDl- ^ AlGaAs#°l , n Al 2:^-gr 
0.515 wt%-& if-^H 9= 3.307051 #^-§-8: . #aflH.fK35)£- 2.2#m ^Ml^l 

p^ AlGaAs#°H, n Al S^-gr *fl2 ^ = #(39a)^- ^^Ml 0.515wt%l- Sf- 
*><^ ej= 3. 3070^1 -^^^r* #fet)-. 
<55> s^-, s£ 7 ] ^ 31 is}^ 7>o]^^(36,38)^ ^-7] *^#(37)ol InGaAs#<?] 

^ i-GaAsf^S. ^€ *r #7l SM3^(37)°1 AlGaAsfK^ 22nm ^1) ^ L 
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^€ £ -^l^^HH^r, #-t- ^ ^ 7H = ^(36, 38)£- ^ ^ 30nm^ i-AlGaAs 7} 
ol = #o.s. zl Al 2^«lxr 0.35wt%S 3.42^ ^H-S- ^ 

<56> £ ^Al^EflSif ^-o], ^2 ^ #efl = ^(39a)^r, #2fl = #(35)4 

#^^r(^ 3.3070)* 7>*H ( ^-71 #^#(37)4 ^-§>«- 7M j= #(36,38)^ #-r-^l(W) 

0.5tifl(41nm)i^- -g- n^Kdl)'*! 0.1^/mS. ^€4. St!:, *fll W ^2fl^-# 

(39b)£r, tfSH*- 7}o)iL^(36,38)2) #^-§:(3.420)J±i} ^ o.^ , -^eflc ^(35)£}- 

*l]2 *}-^ 1-Hfl^#(39a)^ #^^:(3.307)^.cf ^ ^-§-(3.3224)* 

<57> J£3b*lH ^MI^IMI 4€- #^-8:£-£# S3b^l 5. 

X\Q v}<% 7^0} t s£ 7 ] 7 >ol^f,oiiAi 7l^# ^«fl, *fl2 t}^- #2fl = ^(39a)^l^ 

#2fl^(35)5l cfl^l^l- ^1 #Efl = #(39b)^r, # 

<58> o]£\. ^^^S.^} <^fl aK£*ll ^H*"! ^>(30)S] J£4°fl 5L*1 

<59> £41- ^-S^, ^7} #^(37)ilS.JfEi ^3tt SJM ^7>(30)^ ^g-i^r, 

#W f^^^HH^ 7^ ^S|-7> ^^1, ^^^-S -^cq 71^(40)^- 31 Q] w. 

*>^- #2fl£L#(39a)^ = ^<H*V , ^7H^(38) 
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o_3.*i] $-7} 42 #2fl = ^(39a)^ afll #efl^#(39b)^ # 



5}^- FFV» f^(C L )-g- f^CCaH 7i^ ^ sftrf. 



< 6 i> £5a^ £ X| 2 ^H^§3H ^S-X] 3H*i 50)^1 

< 62 > H5a-8- ^S}^, #7] ^S.^ 3H*i r£*V(50)^, ^r£^l 71^(60) *U ^ 

#eflEL#(59c), XI 2 ^ #2fl = ^(59b), XI 3 ^ #efl = #(59a), *Hf 7WH#(58), 
%^#(57), ^ 7>o)c#(56) ^ ^ #sflH.#(55)ol ^V^jiLS 

^2:31 ^<Hlfe GaAs *g#(53)°l *§^sM, GaAs ^(53) #°fl p^ GaAs# 
(52)* 3*3^ p^ GaAs^#(53)^Hl p^ *l^(51)°l jl, #7l 

GaAs 71^(60)3} SV^oflfe *R-(51)°1 ^^€4. 

<63> £ ^l^^HH^, ^7| afll #5fl = ^(59c)^ ^ 3.3/im^ 

AlGaAs^^-S., Al 2:^* 0.51 wt%3. i#«H ^ 3.308^ 7>*H , #7l Xl2 
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<5}^f #Hfl = ^(59b)^ ^ 0.5/an^ £fe AlGaAs#°-5L, Al 2^-§r 0.47 wt%3. 

3.33521 SHr^-. atb, ^71 *fl3 ^ #2fl = ^(59a)^r ^=0.8^ 

^MKdD* AlGaAs#°H, #7fl *U *}Jf #2fl = ^(59c)7> ^iSMl Al 2: 

^^r 0.51 wt%S 5L^H ^ 3.30821 #^-§:-§- ^Hr4. 



<64> a o v 7 | #2fl^^(55)-^ 1. 35//m AlGaAs#°H , H Al #7l 

^ 3 sj-jf #sfl = ^(59a)2f ^^Ml 0.51wt%# i^*H ^ 3.308^ 5Hr4. 
3=$*-, ^-71 ^ S}^- 7>o] ^.#(56,58)-^ ^7} %^^(57)<^1 i-AlGaAs 7> 

ol«o_5. ^SM, iLtf ^^l^o.^., ^ S}Jf 7H =^(56, 58)^ ^ Al^£°l 

0.35wt%3. S^rH 3.42^ #^^r* £^ ^ 30m^ ^S. ^^M, #7l %^ 
(57)£- ^ 22 nm ^p*H«- g& AlGaAs^-2.5. 



<65> £ ^Ali§B]H irf-g- tiV^^l ii*HH, #71 ^13 #HflS.#(59a)^, 

Jf #efl^(55)4 #^-§r(^ 3.308)^- 7>*H , #7l #^(37)4 7>o] 

= ^(56,58)^1 #^1(W)2) 0.5«l](41nm)i4 ^( dl )oi 0.8^ ^£4. 

<66> #7l *fl2 *>-f #2fl^-#(59b)^r, tfSH?- 7H^H56,58)^ #^(3 .42)iL 

A 4^^, -^--t- #efl^#(55)sf ^]3 S}-^ #2fl^#(59a)^ #^^(3.308)^ -g. ^. 
^(3.335)-§: ^"^cf. 

<67> TkAA O.S., £5b°11^ i^l^ ^HHMI af^- ^^tfif 
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<68> H5b^] £^1^ *}Q H3<HH ^€ *fll ^1^3^ -fr^Xl, 7\ 

cll^ii ^2 ^ #2flJ=^(59b)£r, ^ #2fl = ^(55)^.4 €■ 

^Tfl tijtfl^^-Sl- °1 , ^il- 3:^^71 ^-7)l(d2)S. ^ 

^cf. ^ ^Al^Eflsf ^-o] ( ^ii ^-Jf #efl«(59c)«^l^ *fl3 l-£flS.^(59a)4 

#^-§^§- £fe ^1 *H2 #efl = ^(59b)^ €*Hir FFV* <g7l ^«fl 

, ^71 *^#(57) ^ 7H =^(56,58)^ 2 afl^ ^*Hr 



<69> olsq. ^-^ f^fHI ^>£.^11 3H*1 ^7>(50)^| £6^1 5*1 

€ 7fl#^ ^ &th 

^^^(Ca)^l^^ 7]$] ^7} tiV^ofl, 7}^<LsL ^Sfrfe ##5l£i ^ 

(59b)^r #sfl^2:^ tc)^Bfls. >a-<atb 3-f °fl , *>^-7>ols.^(58)<Hl ^13 *V 

(59b)2l ^ ^-§;S ^l«fl, Sfl^S-ofl ##51-1- ^7>Al7l7ll ^tk 
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<7i> o.s. t #7l A2 *Hf #Hfl^#(59b)^ ^Ml^ 

S^JLS.*) Q*}±= FFV# ^^^i, f^(C L )* S^(Ca)«fl 7^ <y 

*r ^H^W, #-§-^3 ^ 

<72> ^-71 A]2 ^l^^H^fe, Al !-2flH#(59cH ^13 ^ #efl^^^ 

el] A i , *^-fr ^^1^17171 ^Sfl, #2fl = ^(55)4 ^13 

#Efl = #(59c)^r ^13 #2fl = ^(59c)^ 3* -S-^V^l £Hr4- 4 

eM, ^71 ^|1 #5fl = #(59c)-8r ^ #2fl = #(59a)^ ^7fl 

<73> ^-71 ^V 2 } 27>^Sl ^Al^EflS. ^€ -£3°fl S. 

*m ^l^^HH^r, 7^(40) 4 *)U ^ #2fl = ^(39a) ^> ^1 ^1 jlM-fr* £~ 
^7^0] ^2 §}Jf ^Efl = *(39 b )^- afl^l^ ^-t^Itt, afl^^M ^ o> 

M^, ^71 ^12 *}^- #sflH.^(39b)^ #^^4 *U *>-¥- #2fl = ^(39a)^ ^Kdl)^ 
ol-g-^>o^ |7^flf ^ ^-2.°^, ^Kr FFV-8: "£71 W ^7fl7l- -§-0]^ ^ 



30-19 



W 1020030034346 #3 2003/6/14 

<74> <xM X\ ofl > 

<75> M. ^ofl HV^^l 3H*1 S-^ %T^Kg. >i^^l-7l ^ , -g-^tb FFV^ 

£5.^- ^£ ^sfloj uV £ ^ eflo]^ ^><q- ^-JL^- ^<h8r tilHI^Rr 

<77> [g. 1] 











*1-t- #2}|S.^(n-AlGaAs) 


3000 


0.480 


3 . 3287 


S)-^- 7M = ^(i-AlGaAs) 


15 


0.350 


3 . 4200 


€#(i"AlGaAs) 


8 


0.100 


3.5871 




6 


0.350 


3 . 4200 


€#(i-AlGaAs) 


8 


0.100 


3.5871 


AjOf 7t-o]H.^(i-AlGaAs) 


45 


0.350 


3 . 4200 


aj-«. #e}|^^(p-AlGaAs) 


2200 


0.515 


3 . 3070 



<78> f^s) tiyt^j gflol^ #2fl«^ ^^-irl- fe*lol,. W 7H^^ 



<79> 
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IS. 2] 





-T^Knm) ! 


Al2^a (wt*) 




*fll SHf#eJl2.^(n-AlGaAs) 


3300 


0.51 


3 . 3083 


A2 sFf-t^S^Cn-AlGaAs) 


500 


0.47 


3 . 3352 


#2HS-^(n-AlGaAs) 


800 


0.51 


3 . 3083 


*l-?-7holH.^(i-AlGaAs) 


30. 


0.35 


3.4132 


^(i-AlGaAs) 


8 


0.105 


3 . 6358 




6 


0.35 


3.4132 


W(i-AlGaAs) 


8 


0.105 


3 . 6358 


^H^M^Ci-AlGaAs) 


30 


0.35 


3 . 4132 


^^efl^(p-AlGaAs) 


1350 


0.51 


3 . 3082 



<80> ^ tfVE*|l 3M*1 ±*}2\ ipj^r, ^^(Ith) ^, ^^(Vth), 90mW 



<8i> [S 3] 





A! AM 




FFV(°) 


17 


17 


Ith(mA) 


30 


53 


Vth(V) 


1.75 


1,88 


Iop(mA) 


127 


145 


Vop(V) 


2.1 


2.2 



<82> <#7] £ 4€- ^*H3 ^-f °fl^, ^j* 6 ^ -g-^*>7il FFV^-ir 

17°» ^^sl^^s, HlaoflJitl- ^fHH ^^-m ^1 , 

90mA^l ^sfl *HKIop) ^ ^S]-(Vop)7> ttlja«flofl ^ «>3E.^1 
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<83> o]^- M. ^tgofl ^£^1 3M*1 i*H*1fe FFV* Q-s}^ ^^5- S^^^^iS. 

7l nfl^-olcV. 



<85> «}<q- ^-o], .a. MK^l 4^-^, FFVS -^V^ ^^S. 

«H f D J^t 7fl^ ^ ##3 *8=#*1^ *r 5U4. 
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1] 

2] 

A 0 V 7 1 ^7H<y #5fl^-#^r #7l ^ 7>ol^O.S.-^Bl -#7] 7l^r ^^5. 
^"71 ^ ^ SfrJf 7^1 0.5*1H *fl^-^^r 7^5. o] ^ ^ ^ ^ ofl 

3] 
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[3^3- 4] 

-a- ^-^s. ^ tiVi^i 31 °i *\ 

[^n 1 ^- 6] 

^-71 JL-g-^f^l AV 7 ) 7>ol=^O.S^-Bl ^"71 aV£^l 7l^O.S o] ^ ^ 7} 
7] 

^-71 ^-71 ^ #efl = # ^flofl *fl*l€ ^^-S. av^l ell °1 A 
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8] 

#7) i-GaAs^l ^7) ^ ^ z>}^ 7}o]B.^-& i-AlGaAs 

31 -§-^3. ^^M, #7} ^ ^ t}^- #eflj=^8: ^ ^ AlGaAs^l lr*l3. 

9] 

^71 %^£r i-AlGaAs^l ^^s]ZL, ^ ^ *}^f 7>ol = ^^- 

i-AlGaAs3l %^sL ^7} tfJf ^ ^ ^ p t§ ^ n ^ AlGaAsTfl 

10] 

^-71 Al S^(wt%)£r $7} ^Ff #Efl^#^ Al 2:^ ^ 0.85 

111 

#7} JL#^^:^^ Al S^(wt%)^r ^"71 7}o)^Q] Al 2^ ^ 1.3 xfl*] 

12] 
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#7l ££*H 7}^: #ofl *Hl ^ #2flS-^: 

#7l afli ^ #Hfl = ^ #41 *§^€ ^12 ^ #2fl = ^; 

#7l 2fl2 ^ #Hfl = ^ #<Hl ^ 7>olEL#; 

#7l #^- 7H^ #°fl ^ A <3£ #^r #Hfl^#^r 5L^H, 

#71 2112 <5}Jf #Efl = #4 #-*f t-HflH.#£ 2fl 1 7>*H, #71 *\] 1 *}Jf 

#sfli=f^8r #71 ^111 #^^4 ^ 2)12 £fe 3* ^HS ^ ^r£^l 31 

13] 

«KE*11 7l^r; 

#7l ^VS.^ 71* #<H| ^H^-S *)U, all 2 S all 3 ^ l-efls.^; 

#7l 2113 #41 *}-¥• 7>o]h.^; 

#71 7\°}^% #41 

#7l #^ #41 #"¥" 7>olc^; ^ 

#7l #^f 7>o]c* AVoll #-T" MS-M: , 

#71 2113 ^ #Hfl^# ^ #Jf 211 1 ^^-i:^: 7>xH, #7} 2fl2 *}Jf 

#2fl^^r #7l 21H M-§:iLt}- ^ 2112 £tt s>*r 31 

ol^-l ^2}. 
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14] 

#7l m #2fl = ^ #71 *113 ^ ^s]^ Mfc* ^ 3* 

s}^ tiV^l efl o] x-1 

15] 

#71 2111 ^ #2flJEL#-8r #71 2113 *Hf #efl^#^ S^iL^ 3J1 #71 2112 

16] 

21113^1 

#71 21U S>Jf #efl = f^ #71 2112 ^>Jf #efl = ^£L4 ELJL #7l ^ 7}°l^L#iL 
x\ ^ #**-§--§- 24^ 0.3. ^£^11 efl °1 *i ^7>. 
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[S. 2] 
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3] 

x f (a) (b) 
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